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- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
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DETAIL ACTIONS 

Claims Objection 

1. Claim 1, "the sidewall" should be -the trench sidewall- 

Claim 17, "the trench sidewall, the single-crystal semiconductor material" lack a clear 
antecedent basis. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country 
or in public use or on sale in this country, more than one year prior to the date of application 
for patent in the United States. 

3. Claims 1-20 are rejected under 35 U.S.C. 102 (b) as being anticipated by Kudelka et al 
(6,426,254 B2). 

Regarding claims 1, Kudelka, (see figures 2-8, col. 4, lines 6-67, col. 5, lines 1-67, col. 6, 
lines 1-46 ), teaches a method of making a buried plate region 1 12 in a semiconductor 
substrate 102, comprising: forming a trench 110 in a semiconductor substrate 102, the trench 

4 

having a trench sidewall, the trench sidewall including an upper portion, and a lower portion 
125 disposed below the upper portion 1 16 ( see figure 8); forming a liner 1 19 along at least 
the lower portion of the trench sidewall; thereafter forming a dopant source layer 1 07 over the 
liner, the dopant source layer not being disposed along the upper portion of the trench 
sidewall; and annealing the semiconductor substrate to drive a dopant from the dopant source 
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layer into the semiconductor substrate adjacent to the upper portion of the trench sidewall (see 
col. 4, lines 35-52). 

Regarding claim 2, Kudelka, (see figure 6), a cap layer 1 10 is formed in the trench to prevent 
the dopant from being driven into the semiconductor substrate adjacent to the upper portion. 
Regarding claims 3-1 1 , Kudelka, (see figures 2-8), also teaches the liner having a thickness, 
wherein the liner is formed by thermal oxidation/nitridation; the cap layer consists oxide/nitride 
and undoped oxide; the annealing/heating at a temperature. 

Regarding claim 13, Kudelka, (see figures 2-8), teaches removing the cap layer, the dopant 
source layer and the liner fropm the trench sidewall after the annealing, thereafter forming a 
collar 116 along the upper portion of the trench sidewall, andd then widening the lower portion 
of the trench sidewall. 

Regarding claim 14, Kudelka teaches wherein the dopant source layer is formed by depositing 
arsenic doped glass (ASG) at a temperature (see figures 2, 5). 

Regarding claim 15, Kudelka teaches forming a node dielectric along the lower portion of the 
trench sidewall after removing the liner and the dopant source layer; and depositing at least 
one of a conductive and a semiconducting material onto the node dielectric as a second plate 
opposing the buried plate (see figure 6). 

Regarding claim 16, Kudelka teaches the liner and the dopant source layer are formed in the 
lower portion of the trench sidewall by forming the liner, forming the dopant source layer over- 
the liner, depositing a cover material over the dopant source layer, recessing the cover 
material to a predetermined level, and removing the liner and the dopant source layer from the 
upper portion of the trench sidewall ( see figure 5). 
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Regarding claim 17, Kudelka, (see figures 2-8, col. 4, lines 6-67, col. 5, lines 1-67, col. 6, 
lines 1-46 ), teaches a method of making a trench 1 10 in a semiconductor substrate 102, and a 
buried plate 1 12 in the semiconductor substrate adjacent to a lower portion 125 of the trench 
sidewall, comprising: forming a pad stack 101 on a semiconductor substrate 102 and 
patterning the pad stack to form an opening 110; patterning a trench 1 10 through the opening 
by vertically etching the substrate selective to a material of the pad stack; forming a liner 119 
on the semiconductor substrate along a sidewall of the trench; forming a dopant source layer 
107 over the liner on a lower portion of the trench sidewall (see figure 6); forming a cap layer 
110 covering at least an upper portion of the trench sidewall above the lower portion; and 
annealing to drive a dopant from the dopant source layer into the single crystal semiconductor 
material of the substrate adjacent to the lower portion to form a buried plate ( see figures 5, 6, 
col. 4, lines 35-52). 

Regarding claim 17, Kudelka teaches the dopant source layer includes arsenic doped glass, 
the liner is formed by at least one of thermal oxidation/nitridation, and the cap layer consists of 
undoped oxide (see figure 2). 

Regarding claim 19, Kudelka, (see figures 2-8, col. 4, lines 6-67, col. 5, lines 1-67, col. 6, 
lines 1-46 ), teaches a method of making a trench capacitor 1 10 in a semiconductor substrate 
102, comprising: forming a pad stack 101 on a semiconductor substrate 102 and patterning 
the pad stack to form an opening; patterning a trench 110 through the opening by vertically 
etching the substrate selective to a material of the pad stack; forming a liner 1 1 9 on the 
semiconductor substrate along a sidewall of the trench; forming a dopant source layer 107 
over the liner on a lower portion of the trench sidewall (see figure 6); removing the dopant 
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source layer from the liner along an upper portion of the trench sidewall, while allowing the 
dopant source layer to remain along a lower portion of the trench sidewall disposed below the 
upper portion; 

forming a cap layer 110 covering at least an upper portion of the trench sidewall; and 
annealing to drive a dopant from the dopant source layer into the semiconductor material of 
the substrate adjacent to the lower portion to form a buried plate ( see figures 5, 6, col. 4, lines 
35-52); removing the cap layer, the dopant source layer and the liner from at least the lower 
potion of the trench sidewall ( see figure 3); forming a node dielectric 107 along the lower 
portion of the trench sidewall; and forming a node electrode 125 on a side of the node 
dielectric opposite the buried plate 1 12 (see figure 6). 

Regarding claim 20, Kudelka teaches the liner is formed by at least one of thermal 
oxidation/nitridation, the dopant source layer includes arsenic doped glass (ASG), and the cap 
layer consists of an undoped oxide; widering the lower portion prior to forming the node 
dielectric and prior to forming the electrode (see figures 6, 7, 8). 

Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: Kudelka'273, Mandelman'332, Michaelis'893, Schrems'704, 
Kleinhenz'484 are cited as of interest. 

5 A shortened statutory period for response to this action is set to expired 3 (three) months 
and 0 (zero) day from the date of this letter. Failure to respond within the period for response 
will cause the application to become abandoned (see 710.02 (b)). 
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6. Any inquiry concerning this communication on earlier communications from the examiner 
should be directed to David Nhu, (571)272-1792. The examiner can normally be reached on 
Monday-Friday from 7:30 AM to 5:00 PM. The examiner's supervisor, David Nelms can be 
reached on (571)272-1787. 

The fax phone number for the organization where this application or proceeding is assigned is 
(703)972-9306. Any inquiry of a general nature or relating to the status of this application or 



proceeding should be directed to the receptionist whose telephone number is (703) 308-0956. 
Information regarding the status of an application may be obtained from the patent application 
information retrieval (PAIR) system. Status information for published applications may be 
obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct. usoto. gov . Should you have questions on access to th& Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



David Nhu 




April 18, 2005 



